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<neptus@googlegroups.com> 

Neptus: 
 

Command and Control Infrastructure  

for Networked Vehicle Systems 

AUV2012 
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A little bit of history 

 Development for Neptus started in 2005 

• Common software for ROV and AUV vehicles 

• Mission files stored as XML and converted to specific formats using 

XSLT 

 LSTS acquired and / or developed several new vehicles 

• Neptus evolved for supporting UAVs, ASVs and WSNs 

• Added support for STANAG4586 protocol (for UAVs) 

 LSTS created its own robotics software framework 

• Extensive support for DUNE and IMC 

• Open source as of 2012 (currently with 5 active developers) 
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What’s Neptus? 

 Neptus allows planning, control and revision of missions 

performed by unmanned vehicles 

 Neptus supports multiple heterogeneous vehicles 

• AUVs, UAVs, ROVs, ASVs, ... 

• Controlled individually or as a team 

 Neptus supports multiple operators 

• Operators join in and access / control the network of vehicles 

 Neptus can be extended through plug-ins 

• Map layers, Data visualizations, Console widgets, Maneuvers, 

Communication protocols, ... 

 



 4 

Neptus mission concept 

 In Neptus, a mission is specified as 

• A set of map features 

• A set of programmed plans 

• A set of vehicle configurations 

• A set of checklists 

 

 The mission is usually... 

• Created prior to execution (planning) 

• Changed during execution (monitoring / revision / re-planning) 
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Part 1: Using Neptus 
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Neptus Requirements 

 Neptus requires prior installation of Oracle’s Java Runtime 

Environment version 7 or newer 

 For 3D widgets an OpenGL-compatible graphics adapter is 

recommended 

 At least 1 GB of RAM (4 GB recommended) 

 Compatible with Windows and Linux (known to work under 

OSX but rarely tested) 
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Installing and Running Neptus 

 To install Neptus, just download the latest version to a 

directory of choice 

• Logs will be put under this directory so make sure you leave extra 

room for them 

 Downloading Neptus 

• Use your favorite SVN client to checkout Neptus from 

https://whale.fe.up.pt/svn/neptus/public/*/exec 

 Running Neptus 

• In Windows: run neptus.exe  

• In Linux: execute ./neptus.sh 
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The Neptus Workspace 
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The Neptus Workspace 

Pre-mission planning 

Post-mission analysis 

Console editing 

Run /edit checklists 
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The Neptus Workspace 

View / Edit vehicle 
configurations 

Running checklists 
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Neptus – Hands-on exercise 

 Download and install Java 7 

 Download and install Neptus 

 Start Neptus and... 

• Check the default IP for lauv-seacon-2 

• Load the default lauv-seacon-1 console 
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Neptus Consoles 

 Neptus allow end-users to create Operational Consoles 

• Based on existing widgets 

• Adapted to specific missions/vehicles 

 

 Mission console definitions are stored as XML 

• .ncon file extension 

• A sort of consoles are already bundled 
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Neptus Consoles 
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Neptus Consoles 

Systems listing and 
selection 

Send abort request  
(wi-fi / acoustic) 

Selected vehicle 
(controlled) 

Map interaction modes 
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Neptus Consoles 

Sub-system states 
(DUNE entities) 

Operational Limits map 
interaction mode 

Green led means  
everything is fine 

Latest error 
 description 
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Neptus Consoles 

Mission elements 

Planning  
map interaction mode 

Plan control 

Plan edition controls 
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1. Make sure you have Neptus correctly installed in your 

system 

2. Open the seacon-light.ncon Neptus console 

3. Set lauv-seacon-3 as the main vehicle in the console 

4. Create a new plan for lauv-seacon-3 

1. Sequence of 4 Goto maneuvers, forming a square of 60x60 meters 

2. Set the plan depth to 5 meters and speed to 1200 RPM 

3. Save the plan as plan_<yourname> 

4. Send it to the the simulated vehicle 

 

Neptus Consoles - hands-on exercise 
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Neptus Consoles – log download dialog 
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Neptus Consoles – log download dialog 

Remote log folder 

Log files being 
downloaded  

are shown here 

Log files contained in the 
seleted log folder 

Log folder already 
downloaded 

Synchronize log listing with 
the remote vehicle 
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Neptus Mission Review and Analysis 

 Can be acessed 

• Directly by right-clicking a downloaded log 

• From the Neptus workspace 

 

 Compatible with LSF log folders 

• Data.lsf (binary concatenation of IMC data) 

• IMC.xml (definition of the protocol used in the LSF) 

• config.ini (used vehicle configuration) 
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Neptus Mission Review and Analysis 

 Can be acessed 

• Directly by right-clicking a downloaded log 

• From the Neptus workspace 

 

 Compatible with LSF log folders 

• Data.lsf (binary concatenation of IMC data) 

• IMC.xml (definition of the protocol used in the LSF) 

• config.ini (used vehicle configuration) 
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Neptus Mission Review and Analysis 

Loads automatically commonly used 
visualizations into different tabs 

Listing of available IMC  
message types in the LSF file 
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Neptus Mission Review and Analysis 

Sidescan visualization 

NOTE: According to available 
data, a different set of automatic 
visualizations is loaded 
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Neptus Mission Review and Analysis 

Bathymetry Colormap 

NOTE: According to available 
data, a different set of automatic 
visualizations is loaded 
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Neptus Mission Review and Analysis 

TIP: You may need an accelerated 
graphics adapter in order for this to 
work 

3D Bathymetry 
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Neptus Mission Review and Analysis 

Mission replays can be done  
in real-time and faster speeds 

Many replay layers are available including 
GPS fixes, LBL fixes, Sidescan, etc 
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Neptus Mission Review and Analysis 

All individual message data  
can be seen as a table 

TIP: You can more thouroughly 
inspect a specific message by 
double clicking it in this mode 
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Neptus Mission Review and Analysis 

It is also possible to see a time-series 
plot of any message field 

TIP: You can select multiple 
fiels by holding the Ctrl key 
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Neptus MRA – Hands-on exercise 

 Download and unpack the log archive tutorial_log.zip 

 Load the log into MRA 

 Try to find: 

• Maximum depth of the vehicle 

• Maximum speed 

• Distance between start and end locations 
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Part 2: Extending Neptus 
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Requirements for extending Neptus 

 For developing Neptus extensions you need Oracle’s Java 7 

JDK 

• This package includes the Java virtual machine and compiler 

 

 Neptus should be developed under Eclipse 

• Recommended version is Eclipse IDE for JEE developers 

 

 To commit changed code you need a Subversion client 

• Subclipse Eclipse plug-in is recommended 
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Configuring Eclipse - 1 

 Install Subclipse plugin (optional) in Eclipse 

• Help > Install new Software 

• Use the update site http://subclipse.tigris.org/update_1.8.x 

• Instal Subclipse 

http://subclipse.tigris.org/update_1.8.x
http://subclipse.tigris.org/update_1.8.x
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Configuring Eclipse - 2 

 Add the Ant view to the 

default Java 

perspective 

•Window > Show View > 

Other > Ant 
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Import or Checkout Neptus Project 

Import > SVN > Checkout... 
Import > General > Existing projects into 

workspace... 
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Testing Neptus 

 Main class: pt.up.fe.dceg.neptus.loader.NeptusMain 

 Right-click it and select Run As > Java Application 
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Compiling Neptus 

 Drag the file Neptus/build.xml into the Ant view 

 This will list all the available Ant targets 

 The default target compiles and packages Neptus core 

 To run any target double click it 
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Creating a plug-in 

 A Neptus plug-in is a set of Java classes that extend 

Neptus, packaged into a .jar file 

 

 Plug-ins can be 

• MRA visualizations 

• Console displays 

• Map interactions / layers 

• ... 

 Extensions are idenfied by a special Java Annotation and a 

an entry in the plugins.lst file... 

• They are afterwards inspected for extension points 
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Hello World Plug-in (Console display) 

 Add a new source folder to Neptus (plugins-dev/tutorial) 

 Add a new package in that source folder 

(pt.up.fe.dceg.neptus.plugins.tutorial) 

 Add a new class under this package (HelloWorld) 

• Make it extend the class SimpleSubPanel 

• Add the @PluginDescription annotation to this class 
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Hello World plug-in 

 

Added source folder 

Line in plugins.lst identifying the extensions 
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Hello World plug-in 

Added source folder 

Line in plugins.lst identifying the extensions 



 41 

Hello World plug-in 
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Plug-in properties 

 Console edition mode can be entered also by pressing F12 

• Right-click a panel and choose properties to change its parameters 
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Plug-in properties – detecting changes 
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Console Plug-ins: sending messages 
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Console Plug-ins: receiving messages 
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Plugin example – Map interaction 
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Plugin example – Map interaction 
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Plug-in example MRA Visualization 
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Packaging the plug-in 

 Run the Ant target named “plugin-create-jar” 

 Input the name of the folder under plugins-dev/ 

 The jar is created under the plugins/ folder 
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Become a commiter 

 Neptus is currently under active development and your 

help is most welcome 

 

 To become a committer: 

• Send a mail to the mailing list stating why you should become a 

committer 
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If you reached here you are 
already a Neptus developer.  
 
Welcome to the team! 
 


